espacenet - Bibliographic data 



Page 1 of 2 




W ^ A ^ ^ * ^Js, ■SLrJ^ ^ 

bibliographic data: JP 200100771 



I A 1 



METHOD FOR IMPROVING PERFORMANCE OF MOBILE RADIO 
COMMUNICATION SYSTEM BY USING POWER CONTROL 



Publication date: 

Inventor(s): 

Applicant(s): 

Classification: 



Application 
number: 

Priority number 

(s): 



Also published as: 



2001-01-12 
BLANC PATRICK; 
CIT ALCATEL ± 

international: 
- European: 



H04B7/005; H04B7/26; H04W52/12; H04W52/34; H04W52/36; 
(IPC1-7): H04B7/26 



JP200001 39568 20000512 
EP1 9990401 229 19990521 

• EP.1064518..CA1). 

• EP1054518„(BJ.) 

• USSM1225..{3ri 

• DE699167S3 (T2) 

• CN.1275039„(A). 

• mors 



Abstract of JP 
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PROBLEM TO BE SOLVED: To improve the 
performance in tfra quality or capacity of a service of 
a mobile communication system. SOLUTION: The 
performance of a mobile radio communication 
system is improved by using a power conrioi loop i 
for controlling a power, according to a 
quality target vaiue and an adjust;? 
vor a oil; sun a' the transmission ouaircy tartlet 
The adjusting processing 2 is executed under the 
control of an adji:stment limiting part 4. based on the 
information offered Soy the maximum controlled 
power, and the information is inputted to the power 
control loop 1 Thus, it is possible to obtain a 
maximum output, baaed on the target value of the 
signal-to-noise ratio. 
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1 . Title of Invention 

A METHOD s=OR IMPROVING PERFORMANCES OF. A MOBILE 

RADIOCOMMUNICATION SYSTEM USING POWER CONTROL 

2 . Claims 

1. A method for improving performances of a mobile radiocommunication 
system using a power control loop which controls power according to a transmission 
quality target value and an adjustment process for adjusting said transmission quality 
target value, a method wherein said adjustment process is limited, based on the thus 
controlled power reaching a maximum value . 

2. A method according to claim 1, wherein said limitation of said 
adjustment process includes not increasing said transmission quality target value if 
the thus controlled power has reached a maximum value. 

3. A method according to claim 1 , wherein said mobile radiocommunication 
system is of CDMA iype. 

4. A method according to claim 1, wherein said adjustment process is an 
outer loop which adjusts a quality of service around a quality of service target value. 

5. A method according to claim I, wherein said power control is performed 
in a downlink transmission direction of said mobile radiocommunication system, 
using a downlink power control loop and a downlink adjustment process, and 
wherein said downlink adjustment process is limited, based on the thus controlled 
power reaching a maximum value. 

6. A method according to claim 1 , wherein said power control is performed 
in an uplink transmission direction of said mobile radiocommunication system / using 
an uplink power control loop and an uplink adjustment process, and wherein said 
uplink adjustment process is limited, based on the thus controlled power reaching a 
maximum value. 

7. A mobile radiocommunication system for performing a method according 
io claim 5, said mobile radiocommunication system being of the type comprising at 
least one mobile station in turn comprising means for performing said downlink 
adjustment process, and a mobile radiocommunication network in turn comprising at 
least one base station and at least one base station controller, and said system 
comprising means for limiting said downlink adjustment process, based on the 
controlled power of a base station transmitter reaching a maximum value. 
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8. A system according to claim 7, wherein said limitation is performed for all 
mobile stations connected to said base station. 

9. A system according to claim 7 , wherein said limitation is performed only 
for those mobile stations for which said base station transmitter cannot transmit the 
required power. 

10. A system according to claim 7, wherein said limitation is not performed 
for those mobile stations connected at the same time to other base stations, when the 
transmitter power of at least one of these other base stations does not reach a 
maximum value. 

1 1 . A base station of a mobile radiocommunication system according to 
claim 7, comprising: 

- means for transmitting to a bass station controller, information as to a 
base station transmitter reaching a maximum power value. 

1 2. A base station controller of a mobile radiocommunication system 
according to claim 7, comprising: 

- means for receiving Information as to a base station transmitter reaching 
a maximum power value, and for providing a corresponding limitation Information, 

- means for transmitting such a limitation information to at least one mobile 

station. 

13. A base station controller of a mobile radiocommunication system 
according to claim 7, comprising: 

- means for receiving power measurement reports from a base station, and 
for providing a limitation information, based on an information as to a base station 
transmitter reaching a maximum power value, deduced from such power 
measurement reports, 

- means for transmitting such a limitation information to at least one mobile 

station. 

14. A mobile station for a mobile radiocommunication system according to 
claim 7, comprising i 

- means for receiving a limitation information , from a base station 
controller , 

- means for limiting said downlink adjustment process, based on such a 
limitation information. 
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15. A mobile radiocommunication system for performing a method 
according to claim 6, said mobile radiocommunication system being of the type 
comprising at least one mobile station, and a mobile radiocommunication network in 
turn comprising at least one base station and at least one base station controller, in 
turn comprising means for performing said uplink adjustment process, and said 
system comprising means for limiting said uplink adjustment process, based on tho 
controlled power of a mobile station transmitter reaching a maximum value. 

1 6. A mobile station for a system according to claim 1 j, comprising: 

- means for transmitting to a base station controller information as to a 
mobile station transmitter reaching a maximum power value . 

17. A base station controller for a system according to claim 15, 
comprising; 

-means for receiving information as to a mobile station transmitter 
reaching a maximum power value, 

- means for limiting said uplink adjustment process, based on such 
information. 

18. A base station controller for a system according to claim 15, 
comprising: 

- means for receiving power measurement reports , 

- means for limiting said uplink adjustment process, based on an 
information os to a rnobila station transmitter reaching a maximum power value, 
deduced from such power measurement reports. 
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3. Detai led Description of Invention 

Backgroun d of t he invention 

The present invention is generally concerned with mobile 
radiocommunication syst&ms. 

The present invention is more particularly concerned with power control used 
in such systems lo improve performances (in terms of quality of service, of 
capacity,... etc.). 

The present invention is in particular applicable to mobile 
radiocommunication systems of CDMA ("Code Division Multiple Access") type. In 
particular, the present invention is applicable to UMTS ("Universal Mobile 
Telecommunication Sysrem"). 

One type of power control which is used in CDMA sysfems is the so-called 
closed-loop power control. 

The closed loop generally runs on a fast basis in order to adjust the 
transmission quality {generally represented by the SIR, or " Si g na I -lo- Interfere nee 
Ratio") around a transmission quality target value (generally a SIR, orget value), by 
sending appropriate power control commands back to the transmitter. The closed 
loop thus sends an "up" power control command back to the transmitter when the 
estimated SIR is below the $IRt arge , value, or a ''down" power control command 
otherwise. 

The SIR^g^ value is generally adjusted by a so-called ouier loop. The outer 
loop generally runs on a slower basis in order to adjust She quality of service 
(generally represented by the BER, or "Bit Crrar Rata", or the FER, or "Frame Error 
Rate") around a quality of service target value (generally o BER or FHR target value). 
The outer loop thus increases the SIR^., value when an estimated BER or FER is 
above a 8ER or FER target value, or reduces it otherwise. 

Such an implementation may lead to such situations where the SIR^^ value 
is needlessly increased, therefore needlessly increasing the interference level in the 
system. 

This may in particular be the case under such conditions as when the 
transmitter has already reached its maximum transmit powar, or when the system has 
become overloaded. In such a case the SIRf aroe+ value is uselessly increased / while this 
cannot result tn any quality improvement. This may not be considered as a drawback 
in itself, as long as such conditions apply, but the SIR, argBt value may therefore reach a 
too high value, and, when such conditions no longer apply, this will result in setting 
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the transmit power at a level higher than necessary, therefore needlessly increasing 
the interference level in the system, until the algorithm reaches a correct value again. 

The outer loop is usually implemented at the receiver side, in order to 
reduce adaptation delays between quality measurements and Sl^^ setting. 
However, the receiver may no! have means to know why the quality of service cannot 
be maintained with the current SIR, Q ^ sl value, and, as indicated above, may try to 
increase it, even though the current SIR^^ value cannot be reached due to network 
overload for instance. 

Therefore there is a need to provide a power control method avoiding such 
drawbacks. 

Summary gJ.jrie.jnyention 

An object of the present invention is therefore a method for improving 
performances of a mobile radiocommunication system using a powei control loop 
which controls power according to a transmission quality target value, and an 
adjustment process for adjusting said transmission quality target value, a method 
wherein said adjustment process is limited, based on the thus controlled power 
reaching a maximum value. 

According to another object of this invention, said limitation of said 
adjustment process includes not increasing said transmission quality target value if 
the thus controlled power has reached a maximum value. 

According to another object of this invention, said mobile 
radiocommunication system is of CDMA type. 

According to another object of this invention, said adjustment process is an 
outer loop which adjusts a quality of service around a quality of service target value. 

According to another object of this invention, said power control is 
performed in a downlink transmission direction of said mobile radiocommunication 
system, using a downlink power control loop and a downlink adjustment process, 
and said downlink adjustmeni process is limited, based on the thus controlled power 
reaching a maximum value. 

According to another object of this invention, said power control is 
performed in an uplink transmission direction of said mobile radiocommunication 
sysiem, using an uplink power control loop and an uplink adjustment process, and 
said uplink adjustment process is limiied, based on the thus controlled power 
reaching a maximum value. 

The present invention also has for ils object a mobile radiocommunication 
system for performing such a method, said mobile radiocommunication system being 
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of the type comprising at least one mobile station in turn comprising means for 
performing said downlink adjustment process, and a mobile radiocommunication 
network in turn comprising at least one base station and at least one base station 
controller, and said system comprising means for limiting said downlink adjustment 
process, based on iha controlled power of a base station transmitter reaching a 
maximum value. 

According to another object of this invention, said limitation is performed for 
all mobile stations connected to said base station. 

According to another object of this invention, said limitation is performed 
only for those mobile stations for which said base station transmitter cannot transmit 
ihe required power. 

According to another object of this invention, said limitation is not 
performed for those mobile stations connected a\ the same time to other base 
stations, when the transmitter power of at least one of these other base siaiions does 
not reach a maximum value. 

According to another object of this invention, a base station of such a 
system comprises: 

- means for transmitting io a base station controller, information as to a 
base station transmitter reaching a maximum power value. 

According to another object of this invention, a base station controller of 
such a mobile radiocommunicaiion system comprises: 

- means lor receiving such information from a base station, and for 
providing a corresponding limitation information, 

- means for transmitting such limitation information to at least one mobile 

siafion. 

According io another object of this invention, a base station controller of 
such a mobile radiocommunication system comprises: 

- means for receiving power measurement reports from a base station, and 
for providing a limitation information, based on an information as to a base station 
transmitter reaching a maximum power value, deduced from such power 
measurement reports, 

- means for transmitting such a limitation information to at least one mobile 

station. 

According to another object of this invention, a mobile station of such a 
system comprises : 
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- means for receiving such a limitation information from a base station 
control lor, 

- means for limiting said downlink adjusiment process, based on such a 
limitation information. 

The present invention also has for its object a mobile radiocomrnunication 
system for performing such a method, said mobile radiocomrnunication system being 
of the type comprising at least one mobile station and a mobile radiocomrnunication 
network in turn comprising at least one base station and at least ona base station 
controller, in turn comprising means for performing said upfink adjustment process, 
and said system comprising moans for limiting said uplink adjustment process, based 
on the controlled power of a mobile station transmitter reaching a maximum value. 

According to another object of this invention, a mobile station of such a 
system comprises: 

- means for transmitting to a base station controller information as to a 
mobile station transmitter reaching a maximum power value . 

According to another object of this invention, a base station controller of 
such a system, comprises: 

- means for receiving such information from a mobile station, 

- means for limiting said uplink adjustment process, based on such an 
information. 

According to another object of this invention, a base station controller of 
such a system, comprises: 

- means Tor receiving power measurement reports , 

- means for limiting said uplink adjustment process, based on an 
information as to o mobile station transmitter reaching a maximum power volue, 
deduced from such power measurement reports. 

These and other objects of the present invention will become more apparent 
from the following description taken in conjunction with the accompanying drawings. 
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The present invention thus has for its object a method for improving 
performances of a mobile radiocornrnuni cation system using a power control loop 
which controls power according to a transmission quality target value and an 
adjustment process for adjusting said transmission quality target value, a method 
wherein said adjustment process is limited, based on the thus controlled power 
reaching a maximum value. 

Such a method may be illustrated by the diagram of figure 1 , where: 

• 1 refers to a powar control loop, 

• 2 refers to said adjustment process, 

• 3 rofers to providing an information as to the controlled power reaching 
a maximum value, 

• 4 refers to a limitation of said adjustmsnt process, based on the thus 
provided information. 

Generally, such a method enables to optimise performances, by optimising 
the adjustment process. 

In particular, by providing that no increase of the transmission quality target 
value is performed if said controlled power has reached a maximum value, this 
enables to avoid the above mentioned drawbacks. 

Still in particular, by considering the current case where the adjustment 
process is the outer loop algorithm as mentioned above, and the power control loop 
is the closed loop as meniioned above, this may be expressed by the following 
algorithm: 

If Outer loop requests an increase of SIR, arg<lt/ 

If Transmitter_Power_Saturation ~ TRUE, request is rejected 
Else request is accepted 

Where: 
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• Transmitter_Power_Satu ration is a boolean value set according to 

information provided by the transmitter side. 

The present invention may be applied to uplink power control, downlink 
power control, or both uplink and downlink power control. 

As compared to known methods, a method according to the invention may 
require additional signalling to be performed. 

As an example, an application of the present invention to the UTRAN 
architecture of UMTS will be disclosed in the following. 

As lecalled in figure 2, the current UTRAN archiiecture comprises: 

- base stations, called "Node \V\ which communicate with mobile stations 
or "User Equipments'* (U'i) via a radio interface called "Uu", 

- base station controllers, called "Radio Network Controllers" or RNC, which 
communicate with Nodes B via an interface called "lub" (each RNC controlling a 
plurality of Nodes B). 

Within this architecture, for uplink power control the closed loop power 
control is currently implemented in Node , while the outer loop algorithm is currently 
implemented in RNC; for downlink power control both loops are currently 
implemented in UE. 

A method according to the invention may then require additional signalling 
to be performed, between UTRAN and U'E, in order to indicate a situation of reaching 
a maximum power value at a transmitter side. In the following, as illustrated at figure 
3 for downlink power control, or at figure 4 for uplink power conirol, such signalling 
is defined between RNC and UE. 

As illustrated at figure 3, for downlink power control, a Node B first informs 
a RNC about the saturation of its power amplifier, as illustrated at 5. The RNC may 
then send a "OUTERAOOP^CONTROL (ACTIVE)" message to all UEs being 
connected to this Node W, as illustrated ai 6 for a given UE. For UE being in soft 
handover (i.e. being connected at the same time to other Nodes B), the RNC may 
send such a message only if all Nodes B involved in soft handover have indicated a 
saturation of their power amplifier. The UE then sets its 
"Transrniiter_Power_Saiuration" field to TRUF and thus prevents any increase of 
SIRtorget* When the saturation has been resolved, Node M informs the RNC, as 
illustrated at 7.The RNC then sends a H OUTERJ_OOP_CONTROL (RELEASE)" 
message to the UEs which have been previously limited, as illustrated ai 8 for a given 
UE, For UE in soft handover, the message is sent as soon as one Node B involved in 
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soft handover has indicated that saturation has been resolved. The UE then sets its 
"Transmitter_Powor Saturation* field to FALSE and allows new increase of SIR^^. 

Alternatively, the Node B may send power saturation messages indicating 
the UEs for which it cannot transmit the required power. In this case, the KNC sends a 
limitation message only to the UEs which have been indicated by the Node B. For U£s 
in soft handover, the RNC sends a limitation message, only if all Nodes 8 involved in 
soft handover have indicated that they cannot transmit the required power to the UE. 

Alternatively, the RNC may use power measurement reports sent by Node B 
to trigger messages towards UTs. 

As illustrated at figure 4, for uplink power control, the UE sends a 
"POWER_MAX_RE ACHED" message to the RNC, as illustrated ai 9, when its 
transmitter power exceeds a given threshold. The RNC then informs the local uplink 
ouier loop to prevent from increasing SIR^^. When the transmitter power of the UE 
falls again below the threshold, a new message "POWER _MAX_REL EASE" is sent by 
the UE to the RNC, as illustrated at 9', which than allows a new increase of SIR, Qfae ^ 

Alternatively the RNC may use power measurements reports from the Ui: to 
trigger the limitation of the outer loop power control. In this case, no addiiional 
signalling on the air interface is required. 

Figures 5 and 6 are intended to illustrate an example of means which may 
be used accordingly in these different entities, respectively for downlink and uplink 
power control. 

As illustrated ai figure 5, a Node B may thus comprise, besides other means 
which may ba classical and which therefore are not mentioned here: 

- means 1 0 for transmitting to a RNC information as to its transmitter power 
reaching a maximum value. 

As illustrated at figure 5, a RNC may thus comprise, besides other means 
which may be classical and which therefore are noi mentioned here: 

- means 1 1 for receiving such information from a Node B, and for 
providing a corresponding limitation information, 

- means 1 2 for transmitting such a limitation information to at least one user 
equipment UE (either to all user equipment UEs, or to some of them only, according 
to the different possibilities mentioned above) . 

As illustrated at figure 5, a UE may thus comprise, besides other means 
which may be classical and which therefore are not mentioned here: 

- means 13 for receiving such a limitation information from a RNC, 
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means 14 for limiting said downlink adjustment process, based on such 
limitation information. 

As illustrated at figure 6, a User Equipment (UE) may thus comprise, 
besides other means which may be classical and which therefore are not mentioned 
hare: 

- mean's 15 for transmitting to a RNC information as to its transmitter 
reaching a maximum value . 

A RNC may thus comprise, besides other means which may be classical and 
which therefore are not mentioned here: 

- means 16 for receiving such information from a UE, 

- means 17 for limiting said uplink adjustment process, bused on such 
information. 

Means like 10 to 17 work together so as to peiform the above-disclosed 
method. Such means do not need to be more fully disclosed than by their above 
disclosed function, for a person skilled in the art. besides, the required signalling may 
be performed according to known types of signalling procedures in such types of 
systems, and therefore does not either require to be more fully disclosed, for a person 
skilled in the art. 

4. ij r i e f Description of Drawings 

- figure 1 is a diagram intended to illustrate a method according to the 

invention. 

- figure 2 is a diagram intended to illustrate the general architecture of the 
radio access network, or "UTRAN* ("UMTS Terrestrial Radio Access Network")/ of 
UMTS. 

- figure 3 is □ diagram intended to illustrate an example of signalling which 

may be used according to the invention for downlink power control * 

= figure 4 is a diagram intended to illustrate an example of signalling which 

may be used according to the invention for uplink power control, 

- figure 5 is a diagram intended to illustrate an example of means which 
may be used in a mobile radiocommunication system, to perform a method 
according to the present invention, for downlink power control. 

- figure 6 is a diagram intended to illustrate an example of means which 
may be required in a mobile radiocommunication system, to perform a method 
according to the present invention, for uplink power control. 
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1 . Abstract 

A method for improving performances of a mobile radiocommunicatron system 
using a power control loop which controls power according to a transmission quality 
target value, and an adjustment process for adjusting said transmission quality target 
value, a method wherein said adjustment process is limited , based on tha thus controlled 
power reaching a maximum value . 



2 . Representative 
Fig. 1 
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